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[aSU] f3}Vi^-^2^. v^^J^^/^A. feS>,^{iife=5ri:- 
y^lt^blS^flHIit, iBip, ^pPp^ «if4^ PEfflimft, 

mm. mm. ±sh. mm. nammms. mmmm^ 
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imM 1 ] < fc i> iMo u ymm^^ 

y-f-y. f^xh^y. mx. -y.^af^xhuy. y 
n^^-'y^ iyx.=7y:fi'J^, n— ;^xhh:'— y;^*?'^, ■y'T 

[ it*ii 2 ] mMm-^^i''>i^:^ yTh d . is^vp;^ > i 
iztm<^uymitm. 

{ m^m 3 ] mmmti^y/i:^ yx-h ^ . y 

[ itif<ii4 ] mumify^vfi yxh o . m^^'/i-:^ y 
^ . If *il 1 i^mm<^ u >'ig'fl:«« 

ti\ a-l. 4lS^t^C::?>3-X^±Mh a- 

X ^fiijiit t-i> , if iRii 1 (cierot^ y ^^-ftw^ 
[ 11*31 6 ] mum ii)-^h5(r>\ ^m^HciatKco y y 
mm t^yf^-9m.hh\ ^t^y^ k t -ttTt . 

y ymimmmi^, 

[ If 7 ] if 1 ii> 5 V ^-ti'iMztmcy y >- 

'}ymitm<?^mi. 

[ if 9 ] y ymm^^^hmmt. tzm^jjikm 

^ . if*ii2*-^> 5cDi^-f iiAHciamo y ymitmcom: 
[ft^^i 1 0 ] mimii'^fmmti-a -r s 7— ^\ 

[ if 1 1 ] mmmMmmt-y^ n v-'^x f y >- 
y ymitmc^m&-mi. 

[ if «ii 1 2 ] if *Ji 2 /i, 5 ^0 V ^-rti^Hciatgeo y 
im^m 1 3 ] mi^m^mm-)fii^9 u^^x h y y 



y h 7 7 X y—^Xh h . if 1 2 (clBtt 

oyyK^klioi^:^^, 

14] y > i$ft«it;T;i^ y ±«AJRi7)^4 

[If ii<^ 1 5 ] n^js \-b-h'S(^\ ^t^*HciBac^ y 

mmw^^xs. mm. mm. &b°p. um.mm 
mm 1 6 ] If 1 5 ^-m*H:iBtt(7) y 

flBf4. mm. -MSh. mm. afmrnms. mmmmm 

umm 17] y ymim#^ fz^A^cotmit^^ 
ts. mm. mm. $km. mmmf&m. m.mm 
mm. tfzit^iti^cDmmmmfm. 

[0001] 

T. uym^tw-th) izm^^. 

y ym^tm bi^y^^^^mt fzii^ri- r t com^i^Th 
^ y ymitmm^. i> l < {± y ym\mh h \ At y y 

x-hh y ymi^Lmmmzmt^^ . ^n^cn y ymitm 
fcsi^iy ymimmmwii. f})Vi^^i.t^)£(r>rivi] 
')±mm,^tz\m(^mmmm^ (ot. ^mchx-^ 

h.^-^x. -^mm. ^^n. mA. mm. hh\-Atm 
m\,z-^'^f\.ht.fz\i-'^^^^fzf])vy^i^ti:y:<nT)if] 
')±WM. ^fz\m^^'i^^<^m^\m.^^h^h 

\mm<nw.m^fzMWimh ^^x^m:^h, ^wmt 
ttz. mm^(r>:^f\y=^^j^com.m^imLx . mmhi 

V MmmcD sn-ibi: [^i.^^umcomnHimmzm 

"0. wm^z\t-h^n. mA. mmitiobii'o. 
fzmm\ Lnhx^r-zv-m^t^it Lxmm^ftnh , 

[0002] 

yM±. i5J;«/i»l*lcD«tl&«J§-r.g.^c*^l^ 

ii^mmt^'3x\^-^i,. 

[00 03] mm. :^)i-y'yj^(7)^i^mMmmmm 
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mizti^-^rmm^j ymtt^-^Lz^-mv^cn-itm ( u ym 

[0004] ;4';P>"!7A&)»rtigiiTt=:*3V%Tj»«*^^> 

^^IL H-^Vl-h. ^-X^f <?)¥L»n°n. t3j:t/' 
[00 0 5] ilc:5i-tfOarotCOV^-ca, 2 Mi^«±K-fb§^ 

[0006] '?y^^iy -^M.lZ'0\, ^X t . V^"^T-ix'> AiS 
[0007] itl,^>c7)S^^5;Wi. #t^«ffic7)^#t^ 

[0008] 12JI±(50 j: -5 WT';i?;U>">A. 

•^A., m^j:b:i:mmmMLfzt^iz^ mf^^zi^B 

ttffiT 32^. I-IIW. 1979 

39^. 433-439H, 1986^) 
[0009] ^jSHJ^tii. ±«e[^±Ofci!6, 



;^f;l'i^'>A<7)flJffl*3&iSv^,r i:3&*:^#^crajlii:^'3 

[0010] mmzb -.>xh:f})Viy^i.ii-mm^j:m*x 

fcO. EDTA-;^;Wi^i^A^i:Vjdfl'-h;^;P^>'5'A 

iO[Pl±;0^%^>tlTV>|. (K.Tanaka^>, J. Japan.Soc.Hor 
t.Sci., 61®. 183~190M. 1992^) . Lj&^L. EDT 

[0011] :^)Vi^'^M.tf^^^m^~r>,ziiv^x^-m\\:L 

hzt^mrcLx. A h fbM*5^B)^t- -stg 
ti<^)hhm9.i^^^Tm,^mm^tixv^h. mx.ii. t'd 

AyTf-X'^-'^v°^Y (CPP) ^mA^tzM-^^vAzmM 

■thWk (!|tlH¥3-24 04 7 0-^^#, #ra¥5- 
2 84 9 3 9-^i^fg) , ^'xy^^;Pix'>A ■ U 
;i{?;l.i/'>Alt-^#;SD7i'/Pi^^A-5rj§^l:J^)S (#PHBg5 6 
-9 7 24 8^ii^fg) . ^^'^>'®;^;U5^'^A<7)'t^S 
(!|tWT6-7 1 1 6-^4.^#) =5:i:'*<^n^>fLT 

[0012] ii'^A yit^-X-^.^-J-^ Y\tf})Viy 

^h.oMm%%-)fi±^ < . tmmi.<:k^izmm^ti.x 

[0013] m\t^mttzitmt&&miitt:y(;ju'^^ 

A t -it-^^imm-^ mi^^-th^t tm^tix \ ^ 

Z.fii^<^^m^fz{±9y^'^9mim'if^X'hK). ;t 

t*»^>. *<7)x-?-;^/i^«c7)liMBc*5l*e.r-f-<rt>6-'afe 

D , mimmt^zu-^ixmmti'^h h . 

[0014] HfSfj itx'steis. mjiiife, fci. 

t:i . '&m.ii i.mi.'^m^iy^^'^iX-hfDVl^-^I^t.fzXt 

« b U U U y^-^ b iJ ^ AtiM-t-g. . ( B»Jil 

Ife, m30#. 3-f-, 860— 867K) <50^;^)>Jb l> . 

{S. 5 A-^yxM (6715ft) *%J)||&^ilgi:tT. 
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P3Ri5'-;U-3>';Ph^>';?,7x7— (l^JlTGTa s e b 

ir):tU3'^ (S.Hatnada^), J. Jpn.Soc. Starch Sci., 31 
83-91H, 1984^) t^mzMm^tVZ^^h . 
. K 3 %m h L T«<7)Jj!i4i-C-^) S U 7 x y -/t-i^fg 
'&Stl,fTO§*l.TV"i'& (S.Sakanaka^>, Fragnance Jour 
naK 11^. 42-49M. 1990^) . L*^L. Tr-^)y:i.J — 

[0015] -mmhz. ^mc^mmk Lxi&:^u^j 
[0016] mitLf^mmi. sv^se^w^^, ^ti 

xhh^-^ii^-^^^^x V V y^xb'i:mm-ti>m^^z. 
[0017] ico J; d ^z. igii?«Ki)*^*-rstt« m 

[0018] #fflX»ffl*^Tcox^-;PilS{i:, iSrfl 

imis,7m^mh^um^j:mmx-$,& . mm. 

■r<. Ai^tmmLx\-^^ii:mm±.^j:k'izx'>--)vtL 

mmm7i«^mmmm^tj: 'cc^ym^ymc^^m-^mMx- 

•to 

[0019] mmiimm-ti-mm(^^< ^za. 'mm^m 

6. mmfpcovym^^MbLxummx'h^tiK 

(^ymmzittmm^ < , f^xhs^mmfMi v ymm& 

LTV^S (^*&fl|A,, mm^t^. 20m. 51H, 1973 



» 3 fife 6 etc 0 ymm^^imm^ < j^x^/i-^ 

-^LX\^^:iti^^i^tlX\,'^^ (Y.TakedaA,. Carbohyd 
rate Research. 102^. 321-32711. 1982^) „ Z<7)X 

0 ^xmm^ T 5 ^-^f-^r b-cr)mmmmm^m^^xm% 
t-s*^. wmmm^cDu ymm^j^x^fu^^Ltzi^ 
iv^-xmmcrti&mummt^^mx'^^^w m.-^x. 
mimTm}^x\ y ymimii^<5tmx-mh ; t *>'aji> 
tL^. zcof^nb. uym^tmii. yt-v^m. m^m. ^ 
)vn~xti:)£^^-thmmm\YMm,zii\^x. o ym 

[0020] m¥m^tmmi>zi^^-^xii. -m^tLfM^^y 
m^tizm^>fzmmt5itm^-t^ u ym'itm^m^~ti> 
zti smt Lx. mmi^^yximmizm-tJim*- 

m\^i^fix\>^6. 

[00 2 1 ] i<?)i^t*3UT. '<^yxmmmi,zm.m 

u yyMm^zj: s ^ ,^ y^mmm<^mw<^mAzmm:b-f^ 
mm^tLi,. zcov ymim^-^tsmmkcnmii, mm 

^hfzub. ^coti'i,z^±tii>>jymitm*^'^^tixuy 
i,tmt}^-otz. 

[00 22] im. y ym^it^m^zm-^^^tzmm 

±siimmbLxm^^ix^tz)^^zi,t. m-^'jyb 
V ^jiisi<7j*ii u y^m^-^ >jy CO 2 0 %];nxh h^ib 
[0023] mi. u ymmt.tzm^wSibf])Vi^ 

^d^ti:}£nrivf] >j±a^K4 tz\iWib(^y\Y.-^^t.fz\t 
[0024] 

b oy\Y/^'mt.tz\±m^^mw.^h ^ 1 1 i o , <rti.<^<7) 

-tt^b. mif. ^mym.\m^m\. mm. 
^. mA. ummmM. mm\imM. i^ca^a^. 
(^mmmmib ltj£< ^bx-hh. 

[0025] 

«itc«a L. fHJ-hAr6lykzii\^xmMm^^wafz:i^ 
^. ■^wm-^m.tz. 
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[0026] 3js^Bjcoy ymimii. ^^\^^z{}^^t!:< t 
i-y. f^xh^y. mx. i^^uf^xhoy. yrt 

[ 0 0 2 7 ] L\mimMX'i±. i^mm^) ymit 
mt. ±iati^i>';p^ yx'h O , zay^iv^ y i 
fz^6'^ti:<thim(r>^)ym^^-th. 
[0028] ^^^.zmcont. L\^mmmx'{i. 
cr>^)ymim\i. Aimmt^^'>v:^yTh'o . ic^^vk;^ 

0. ^Lx:i(7)^fVAy\,zim<r>^)ymmifii^-^L-x\^ 

[00 29] ^^^zmc^m^ Lvmm.m.x'\i. 

(^')ymitm\i^ ±XdMt^y)V:f]yXh^. iO^Vk;^ 
>-3&i\ a-\, 4^-^t^2— 8fliO^^;krJ-X3£)^^>^ 

^Lx:i<DyfV:^y\.z2m<7y^)ym&ifii^-^Lx\'^ 

[0030] ^h^zmmt. \^v^mmmmx\t. 
<r>^)ym\mi*i~. iLt^mti^i^}Vijyx'h'o . ico^/k^ 

yi)K cf-i, 4lS-&tfc^^>3-xSr±iIt 

[003 1 ] ^(h>i,z-^wm. ^y)t^m.hh\-^\t'<~-y° 
[ 0 0 3 2 ] ^ . :^mmit . y ym^mt o ym 
ymimmmzm-th. 

[0033] *^Bj!ou ymim<^mm.-ffm.\±. 'Jkm<^ 
mm& y ymit-fh:^mtm^^hix%h . 

[ 0 0 3 4 ] if t Lv^»4®«T1d:. mifii^}V:f}ycr)m 

y ymm^^-thmm^tzmtTmm^'^mh 
xnhtinh. 

[0035] mm^j:mmmx\t. v ymm^^-tim 
[ 0 0 3 6 ] »4 L\mmMX'{i. iLtmm'ifmmm 

If to 1 mi±.<r>m^^h^ti)^ C^ts:h%> cr,T3b h . » 
[ 0 0 3 7 ] Lv^SUft^«Tii. ±IM?jg:^rSii. 

—•^X'h^. 

[0038] z^wm y yK-ft^Sioi^^ftcsi. y ^K-ft 



hm<r>ui^m^'^xm^^ixh . 
[00 39 ] 3(s^Bjtc _hfai; yimmttzii'^ 
ft^commi^^-^ti. mm. mm. An°p, mm. n^m 

[0040] :*^0f^(.c itiif , jiiEy ymitmtfzit^ 
ti tof^^fr t . y > m\m, hWi^-^hx\-^^Wm-.^^ 

tf. )iBf4. ^rPn. fi^S. PKfflfflEgJIi. iJfev^SM 

ffljj!c%. t.fz\t^Kt^<rmmmiM%^t.fzw^^K 

[004 1 ] ^w^\z^fL\t. y ymAmv^^fz\t^<r> 
mmm^ts. SEP. Aifn, pjisfflm 

[0042] iilTtc. *»0Ht:ov>TPffltciaait-.l.o 

[0043] -immzii\^x y ^K-fbs^ii, ^i^tc 

t.fz^m,zii\^x^>&mh\t. '}ymwfm-^\^ 

[0044] *S|BH<7) y >'^^[:«coSgjS®5pfCfeSlii: 

^ur'^Xh^jy. yzi-^yy^ i^si'yyz^A. u—:^ 

^^yi'y:^\utmf(:>fih. &rf. y)V'^ye}m-^><z 

-:>v^xmm^h. -m(^%mmmmm. ti-±L<{±mn 
m<nmm:m.m^j:>£c7^ y ymmti-^ < m^Ltzmmtm l 
x\^6tK mmshThx\,\ ^«^i.tf:z. tm^zm 
v->j^fL#s» Si^tc, uymm^rit^m&^^^^tz^ 

« , ^iSr «l!c-r ■!> ^?";l^r?-x<7) 3 flfc J; I/' 6 y y 
^t>^itmi^<:^x^/V-m^LX\^^^. yy@S*{d:± 

[0045] m^^i: «p*w^«?t:{±, mmm^mm 

Th^a-TS.^—^ (EC3.2.1.1) , yS-T5^- 
-tf (EC3.2.1.2) , iJ-Vl-nrS^— (EC3.2.1. 
3) . -fyrS^—tf' (EC3.2.1.68) , yVl-5-:>-— 
(EC3.2.1.41) , *5j;tA'^^:tyVP7-^-^f (Kuriki 
Journal of Bacteriology. 170^. 15545;-! 559 

hyy^Vl^;^y h^yxy^^— ^f (EC2.4.1.19; a 
TCGTa s e i:Bg-rS) Sr-etL^>oa 1 WliLiiftffl 

(EC3.2.1.20) ^ffffl-f-So 

[0046]-fyrs ^— v^iyvi-^-^— tiX-^ 
h (c J; o T . T^KSit^^t^v^ y yK^LII* l> i 
6:}i-Kffi3S*W^l.yyK'fl:lf^#l.ittT-& s 
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[0047] -t^xh-h. ifti^ u yss-^Mio'j ymtmtp' 
1 0 0 4 8 ] i h^m^mwMcnmm^mmi,zK 

■^nmzm^^X: twBf^'iioztiizk^Km^^h. ; 
mth i i: . 'J ymimcn^m^KM^^izm-^Lfz u ym 

[0049] mw!mcomm'kmm<^TMx-f^m^^^^ 
t\>zii K> 2mm±<^mmRm^^'^h^iz}^\^x 

mtt. T5.xj-:xitT^u^^i-y^zi:t^X^^ti3J: 

[00 50] mm-t^m¥A'!^mmm. mm^mm. hj^ 
v^a-iffuai^^—izcoAmtmz^h^\>^. 

cf-TS^—- tftOiiRt LTfi, r<:-f-)]^x (Bacillus) 
mM^TX^J]^^'jV-X (Aspergillus) 

l\ iaJK2 5°C— 7 0°C. pH4— 8*i»jifc 

[00 5 1] t^mmb^j:^mii. *f^{i:P«c7) 

^ p H izmmLfzmmimzmm-ti . ; 

«2 0-8 o°ctcT3i3^:W=ra«»-r?. o -f^ffl§-fr-&?S 

{f. ^-MT-tjii0K'i>^v^, ifii^rMt Ltti, 2 0 — 
50, OOOUT-fc-S. ^5t. ^^0B#c0ffiWW^{4. M 

m^^ comcojim f^^zav^x^^t^m^^^j:^ ^mm. t x- 

20 — 80 'CC- 30 -5^mUPf ^til, 

[00 52] mitmTm. mzmmi^m^-^^ii:^wii 



^v^;&\ 1 oo°c-c-i o^u^-t^^j:t'mmizi:y)mm 

^j:b-<^mm^zi:K)r^imki-^mW.^LXhi:\\ ^<r> 

vymitm^'^mLxi.x^^-^tK vym^m^mi^ 
[0053] wimzmui. mm^mwL^^fzm. ^tt 

{Z, iJ'Vt/rJTS^— -tf, -^yrS^— 1r\ y°)ly^~ 

im'^mmxmMvxmit^^ . M;i«ja^4 0-6 

0°C-C3 0^-4 0^raf^ffl$-t*:T. /S^^fj&^^>. 
m'cowmiz^m-h a - 1 . 6 ^-KWit^-fcTJBr 

— 7 0 0 u , y T5 7— iri3 ii^r^L-^-^-- <r"{im 

m2— 1 OOU. «-iJ'';Vr7v-:^'-4r{S5 0~7 0 0 

\imvi^ix%^. mm\mmtLxi^nmi<zm\^i^ix% 

[00 54] #»««RJE*ITf*tC4oV^T{±, 
Sr*'MSiir.|.ie:^g{i5rv>*i, 1 0 0°CT1 ^^'^^'th 

[0055] u yffi^b«i*-ir*-t^«iift-^*>^> u ym 

im^mm-th tzi^\z , i; ym\tm^^'^m t itmti: o 
-< ^ y^<^mwx-h h^tt^h. Ft-f * y^mwimtm 

^^y^°_;^Bcw2 5 oo^-iy° (.m±imm) . 

Ty^^—y^ h 1 RAiJ'-^r (:t7L';irVK) , DEAE 
~^)Vu~7. {U-zh-^ymi) , DEAE--fe:7T-r-y 
■^x. QAE - -fe^TT""/^:^ (:7r;L'Vv'rM) . Q 
AE--fe;kD-X (.'N-f :t^-y KM) f^^ifat^fflv* 

A,if^^#s. m^^tiprnzwrnLtzmmmmv^x , mm 

SrT«r-ft,t-|> « ^J;itf 10-50 mMSJSiOMta»?S 
( P H 4 - 5 ) ^ i:'£7)*fr;&^j!f® ICfflV ^ htt%i> , 

[00 56] U >'M'fl:li^7)vtaiSrJ§ttiM^0-< :t>'?iJS^ 

^M., JSit^y-^i., iSEiS-^NU^^. it^T^t-'^ 
[00 57] U yK'ftllt5D?§aiSri§tll?]5<^p HSrT;^;^ 
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cO^ffltOpH-Cfrl^ S^^tcSFt L<{4pH3-pH8 

[00 58] icoJ*^, »^ CcJ§tii«^Ol^?aJKS T^cJip 

±#§ lirT y >'K^tw*^ai-r r 1 =t o . u >'K^t 
[00 59] u ymim^^^-tmu^ti-^ u ym 

L/C t co^ ifjip'if iitcMv ^ ^> W#S » ft'yMz 

[0060] u ymAm^^-^-thm^-^ii-^i^ u 
h^zi.'o. '}ym.\m(n^ifmkh\^x%i^tmh. i 

[0061] T;U-rj-;WcJlltT. ^WM.. L<{i 
yitft,li^0llllt2;^?i^^ h^jih ... iff t L < y 

-mi,zmm^tt^:tjm. mn^. x^y-r-i-ay, r 
m'\:^-^-m^tizj:K)^hti6. 'J ymimt^&mM 
bcr,^t'^mTf>hvym-im^i^cr,mmit. ±M(^^ 

-I. « m: }f:^-wk<^w&^z\,±mw'm. ht.fzm^^^ix 
[0062] ^Mffi^^Qt. it]^!f?5fc LTff ^n-fcy 



-G3 (S) ^) &fflv^>s.hsatcfi=^3mf 

[ 0 0 6 3 ] ' J: a \iz\,x%hixfz V ym^m<7)m 

m. uymitm. ttzwj ym-itm^m±. mmmm 

m^j: t'cTyum^m^ -^x . -imh h \ ^mmiz § . 
i&mzmtxTfv-a-fu^m^-t^^itiz^y)^ -^-Miz 
ffi tni y ym-ftmh i. v ^i± y ys^tsif t tzn 
mm. mmzmtn^ o ym-imttzitu ym^tmim 

[0064] ftxa'^fflv^si^-^. ^yj^x^)imi± 
iz^ifimxmm ^ti. r-fi-mim^Wixmrn 
^mti. . m-^^fts> y >'«iSE{±^#tc=t oT^tSL 
■Mffr,mammmzm-:i<t. ^-^vymmt^mM 
itx 3 %i:iTnmx-h ^zt ^^:k tixi±ntL\>'>. 
Li-L. mm. mm. ttzimmuzm^^^M-ir^zitz 
com Tii*v\ ^miz^^-r^mmzit^x-dijimm 
x'iiu ymmi!fi^<m^Lxt5 K) . mmi^mmmt lx 
'^htvh y ym\m(nm.^miXi < . ^tx^co^^ 
uym^^m.im^\ vi-^x. ^tJimmxit. ^ttc^L 
fzT 5 'y—f2^t'<r)mmmmi,z^ -5T , M-^ y ym^ 
t>^') ymim i o ^z i m(7^i,m-i^mim<^h 

')ym.imcr,:^)v-^'^j>.. m. -^^^^-i^^^j^bco-ft-MM 
mmmit. m-^vyMmLco±mz'^iixm<^j:t, 
[00 6 5] ni^titz y ymim<^m^imTcoi: o kz 
^mx^ h . 

[ 0 0 6 6 ] t-r, y ymwim^h') ymm^mi:-t 
mxM')ym(Mmmh i^^wmc^^n^i^-^ 

A, 0. 3mmmYMMk. i3j;tX0. 0 5%TS/'ft;-^^ 

y '^A^#06 0 mM^^-^ b y '^AMM^K ( P H 9 . 
4) t^ig-^L. imcT;k;<f y*X7r^— fer" (E 
C. 3.1.3.1 : E.colii* ; SrV^sMLT. 
'm^ts:'&mXW^ts:m^ (iPUif 4 O-CT l SB^H) K 

'^^'^h. WdW'^mkWi\'^xT)Vi] y 4-^x7 r i^'-- 
Kfzm (OT, fjyygg^bMtwa ) m^fc-^-sRjc 

ffi ( JilTRit« A h I ^ d ) Sr»S » 
[0067] f#A.fL/SRj6E?gAfc*tL. ^J.i{±'2 00m 
MitigjS»ai ( P H4 . 8 ) t:^»LfCy3 -TS 5— If 

\,Z 6 0 mMMKM?^ ( p H 4 . 5 ) Lvt^-'Vlxn 
rS7— <f (RhizopusE±3* ; ^rmSnLT. 
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[0068] Kj^mA-ci^m Lx±mia^mM.-t 

^ ACarboPac PA-100 (<^'4x250mm, :t^- v 
itl^y >®ft,litO?§ai{i, 1 0 0 mM^O^lcMft-^ h U ^ 

m u ym.^mi: r -t b - b y /l-ztk =80/20 -t-^a 

L . 1 3 0 °CT- 3 ^^ffiif T -g. <! 1 1 J; D 



fc|.v^(i-7;H — xi;v;i^b by:t-x (i3j:tA"*> 
^t-iz-fjva-x) A^^mSixiiJf. iOlSUyK^btt 



[0069] MjtBMA^^tff-mif, U 



[00 70] H^^^^li:^ (mT//l :J-:?^$r l#.ei; 

M^Dit^^lEffiig. f^^mMh. 31K, 1986 

mt. UMmm^^Ktzim u ymm.t , d p i o 

[0071] 
[ICl] 



[0072] mmmmm\,za-T^^—^t<z-> 

t:'Srf^ffl§-1tS;i:tcJ: /;brJ-;^/5i'« - 
1, 4te^t^cUyK^blS (m-^«2m±8OT) 

mim^-^hmmmizx-,x. yjva-xtfia-i. Am 

^Ltz ^ivf} yiz 1 %^hfz 0 ifflc^ u ywmfm^ l 

fzh<r>h. /;P3 —Xifa -1,4 Wii L^c //I-/' ^fc 
1 %^hfz 0 2ma±<^ U Li^ci>c7)i: C02 

[0 0 73] ±ti(0XdlZ:7'>l'aTS.y—^ii¥m^'it 

^•/br? -X ^#^jl7n*Stc^r-r S ^ y n-H^ ^ I 
< 1 1 ^^aTU^Sfl:^^ ^> 2 ffl Bc^)^'fl-zi-XC) 6 {itC^ 
ALT V-^Sffi^tc^T^ . y ylSKs&^^'/brj-xcT) 3 etc 
fe-ALTV^^xtf. #3l7c*miiJ*^'^ 2jEBc^/;>3-x 
c03fi[tc*S-^LT(-^i.ffi^tc^S<. ft^^^. (Bi 

ochmica et Biophysica Acta. 7493^, 302~311H. 198 

[0 074] ic7)J;^^i?^;b3-X*ia-l, A^-^L 

tz^ivij yiz 1 ij>^*5t >5 ifflco y yig*;6i*fiA 1 7t y 
[0075] ,l:flJi>c^y zivtTizmm^ 



a-1, Am-^Lfz^jvAy^z^ i^^htz^2mmL 
(T) 'J ymmm$^Ltzi><7)ii^titT^<7)^^i:,^i^fi 

[00 76] zcoxoi^z Lx^m Liz y ym^mc^mm. 
i^^LfzmM. mnmmm^j^i^^w^miiMtm 
(^zm^^tix & fzmimz^^-t^^ ^ t i 4 fzwn itz . 
mfmimm^za^^xii. z^xo^so ymimim-! 
:^yi^mmimzX'>xmm^it^:f)K zc^i'jym^m 
it. Bmmmx'it^j:<. yi-y^5sm5'§<^n^m^zm 

TiVij yttcO?«t=T^ffi§n.^JtW3^StTL*-5T 

[0077] Jii±c7) J: 0 {.zwm^fd-z y yw\m\t. Jii 
[0078] ( 1 ) mm^z%^■^Lxv^h y ywrnff. a 

[00 79] ( 2 ) X7./bi-0'A^ fcOT/b* y ±aAM 
[0 080] ( 3 ) *fflt7);lgia-C-$>^ S A— 

[0081] ( 4 ) p wcrymmm^h D . mm:f}}vi^^ 
M.<^^rx'nm^mti-^ t-x . ««tg:f3*^ ^ . 

[0082] ( 5 ) ^#:rtP*-Cii:M^LS*llt< . * L 
T ^ n y - tCjjJc D tC < V ^fi-fb'ffiffiT* h « 
[0083] ( 6 ) Mij^t7)ig<[:^|5g<-SJ;^^^-r.|> . 
[0084] ( 7 ) *EI5|i**-r'a5>^« 
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[0085] ztL^cD^mit. M^mmmMm-'^i% 

i^^u^^xh^)y. y^^yy^ -J^-yyii'i^^ 
\:i~i]XV\:-yij2^^ yr-il2^^ ^-^^iyYij'Ix^ 

hh\^t^^y9yfi2^(7^^} ymmh^-tmm.<n%% 

\^o^^\^mm')ym.\m\t. yyj^-^'WM^^ 
fi'^r^ y ym.\m<mM^h 

Lft-g. . m'm.(^^ y^^^mtco?i 4 y~ FRE^^fiJffl t 

rmzi,. ^mcoi%^it^yy^^mi ^^izm i-2j^ 

ymzm*^-^-t^^t^^mX'hi> (a. Kato^>. Ame 
rican ChemicalSociety. , 16*, 213~229Ho 1991 

^) » tfz. ^(^mmtLx. ^y^-^^m<^mcs&\ti5 

J;t^pH^^tt<7)r6i±. 

^jttto y y 1 mcr>nimit^j: f/^mrn $ i s ( a. 

KatoJi, J. Agric. Food Chem. , 39^, 1053^-1056 

1991^) » sis, ^/i-a-x-b-vym^i^y^'^ 

ffj^tL^i^: ti/^fiJ-^/S (T.AokiJi>. Bioski. Biotec 
h. Biochem.. 58^, 9"^, 1727— 1728M, 1994^^) . 

fi^rv^ tfz. ^m>ncov ym^tm'&m^^fzi^y^-^i^m 
t(7)immzm'rhm^i^^<'ift>fix\>^^^\>\ 

[0087] *5|Bji7)U yK-fi:Mco^yyN°^®i;<^i^^ 

y ym^m^-^-Tzm^j: o i>mi^x'j^-^j:< , ^swtcm 

tih „ ^ y^^^ymizm-^i^z^m u :^'y f Srte-^§-ti:t#.g. 
ijmt Lxmh.tzi^mx-^6. m^^6^y^-<^wi±mz 

titL\\. zcoxd^j::^y^'^^Mktxit. mn£. m 
^r/uy^y^ ^^Ay^ A^A^y^-^^M. i^^y^-^ 

httzWimzm^-^hixnh. 
[0088] ^isBHiT) u ymim^^zx D . mm. mmt. 
fz{i±^<7^m:B.i<zii{i:k.:^)vy'^M.<r>m^\m u% 
tfzU yW!cmifi-fjiviy-^h,^<r>%(r>Tivf} u ±^ 



^^^i^JR ^ #1-. L tz&§hmm StL, Zi\.t^cr)mL^i^ 

'}ym\mt.fz\±'}ym{(mmm%. s^-c35 0. si 

?iTteT-$> "9 , )&^':>ffi7:?ay--C-S>^. it7)U>-S{[:|i 
\i^fz. ^<c7)ytV 3- W tlS^ S :aT V ^ ^ i 3 f 7 ^ 

[0089] § A>tc. ^aSr^^^-ftS-tt-SSilMyO^^mc 

tmmt § ni.?^ntc>rj Lxm^mt^-o^^xmi^m. 
i,t< itA)vy^j>.^mizmm-ttzb i -sTSi^-r 
-^«5i^ii*feffiih^'jt LT, ^^Bfl^yyKfbii^fflv^ 
Sit *i^tgT* „ ttz. y ftiftoT;? 

Kmi:, :kffutfziin^mm,mzii\-^x . mmizm^ 
t:-^ttzt^j:<. mmff^co^mmix'h^mMizx^ 

pHioteT^K<-^m*^r^-s.o 'jymitmu. m^m 

=&i:'ccssjn$^f#i.. tfz^wmzx'o. 'jym^m^)^ 
^tmmiz^ r)Vij y ±m.ii x. x/ r)\^f] v ^f^T^zis (t 
^mco^itmmJ:t/Bi^-^\in±iz^^<7^hi>. s 

[00 90] a^izj: D . ^^mco y y@s^t,iifc ^ \, ^{4 

[00 9 1 ] *%Hj^?) y ym-ftmit. iit/Lt'^xi^n 
:kmm.f&mtfziiMShmMmmmf&mzmm't^ z t 

X , jDXf L, Xt'-y H y y ^ f'<^?]5#:dt3 i. t/"»*^0 
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KitWfiBif4, x*.->y:ferf?,. ^*fi3&AiHr. ^ 

[0092] *^Bji7)>; ymwmt. fi)vi^'^2^o:>'im. 
[0093] i^mm^) ym.\m\±. wm^ih. 

[0094] *^Bj§c7)ij ymitmi^. mm^m. -e^^x 

[0095] ^^Bj§c7)i; yKMi, ^^l-ix-^A, 
[0096] 

m ih, tHz Lfz iy<r)X'hh.. zco^j ymitmcoikmmm t 

y ym-imf/ . ^ ix 5 ^-^ ^ ^l- * ^^^It $ -ti: ^ ; i: < 

V ymm<^mm^-h'-^Lrz'f^w.. mm 
mmLtz. ^^B^^ xm^commaizmtz^mm^M. 

[0097] 



[ 0 0 9 8 ] y ymimi: o y ^kx^i^l 

5to 1 0 0 1 <7)3% y vK-ft^i^lSfc 1 0 0 // 1 o 1 

OmMiS^t:Vi?'':t-ix'>Ai; 0 . 3 mMJS-ftlSfD'. 0. 0 
5 %r i^-ft-^ b y A 2r-^0 6 0 mMMK-f b y AM 
fflK ( p H 9 . 4 ) Srit^t-^L, iiXtC 1 0 0 // 1 103 0 
U/m 1 C0r;l':*y7j^;?.7T:?'— fe' (EC. 3.1.3.1; 

E.coliEij*; >-r-7t±M) ^fSsJPLT, 4 0rT-18Bt 
r^MJES ■ii:?'- . P.a5'hr jiMSrfflV '^T T/l-??? y .-t^X 7 r i^' 

-^^w^t^^h^tizx^Km^WstL. ')ymmmt: 
m<m (OT. fljjy^-K^bfitwa ) ^i^-^t-thKm 

[00 99] nhtLfzK)^m.A lOu^^zML. lOjJ. 
1 0 0 mMpMilS^ ( P H 4 . 8 ) l^zmMLtz 

5, 0 0 0 U/m 1 <;D/3-T55— tr' (So^ t^ti 

*; y^^'^^im) ^WMLx. 3 7°cx-2mTmmLfz 

10jLtUC10Atl£7)60 mmm^WM ( P H 4 . 
5 ) izmmLfzSO 0 U/m 1 (O^JVar^y-^ (Rh 
izopusi* ; m#M*I^) ^^JdLT, 3 S'-Cfl 8B# 

[0100] Kim.A'-c^^vxL-x^mim^L 

fz. ^tihcou.mm'^mi. Pi-f-i->'^JiSfM*9A 
CarboPac PA- 100 ( <i6 4 X 2 5 0 mm. V-^ :t^- 'y ^'X 

aM) tJ;S]i;5«M#:^'nvh^'5:7^-^^c{ji^y;* 

y)\^^mv^fzmm^u'?v^yy ^~hz]^-ox. #m 

fz o a-7 h ^y y -i - Srffl v^yti^ y ym.\YM 

<50-^tii{i. 10 0 mMSO*K^l:-^ h ^)t>.h^^Wmmh 
tt 1 Mi^K-?- h y AffiSSr±#$-ii--5. >r t J: -r>T 

^T^c->bns . ^laifi-^^vixx Yry^-o^ h y - ( r-f :t 
-i.ffiiy^ig^t:«ic^3^tif{S. iMyy^-fCM^r^rh^hy 

;l^/7j< =80/20 f^MSUB L /^cf* . WM/:^ 9 J- 

)v=\/\ (T^^wB.^'mm L , 1 3 0 °c-c- 3 ^rasjt-r s 
[0101] mMA^%m-th i t (c i 0 y yis^tii 

xto^z^, fc|>v^{iv;i^h— x^iV^t^h by:t-x (fcj: 

y yWA\Lmt9')v 3 - « - 1 , 4 l y 

X'h h^t SrWS t /t . ^ tiMJ[E?ac ^^^W Lfc t 
^')va~:K(n?i.fsim^^td-z, m-iX. .rofl^yy 

[0102] mcowmM: n^XT^'/p^-xiimiLb 
LXDPx-m-. ) Ji. mvym^m^mf&'t^^m.-^ 

mc^ym^mt-^^ihfz . ^ y ymimf^c^)^mm.iiy x 
y-'Hi^Ka^t;j: ysfiL. *s^y ymmmu^mt 
mmoymkLx^^ix^ immmmmmmm 
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^mm-ty^-) . i^^'^fz^com^uym^ii. [oios] 



[0104] ( mmm i ) snmmfiicr) i xmm^ . 5 

L, 0. 0 lM03i^^-3i^'ft;;^iJ'^Aj§?SSrl/l 

0 mmm l a - k M-fe^^itttx-*. ; t s: siisf* . t'i- 

( Wilrt!fi!l'ft^W5£F;fM ) 2 U i; i?VPrJ T 5 5 

1*' ( mmmrnm ) 6 u i: ^ piB^t; 4 o -ct- 2 O l^^f^ 
ftsr 2 0 mMwmmmm ( p h 4 . 5 > wirYb l^^h 

•^:t>'3£mfflli (^b^WkBCW2 5 0 1; s±*;&ll 

[0105] (.^i4^j2 ) mmm 1 ^zx *)mtzu ymit 
mi: 20 mMmmmmm ( p h 4 . 5 > x-^m-itLfzm 

■^:^yiC.mM'm:^^J^ (=^f N^n°-;1^BCW2 50 1 ) 

m(&x\ iki/zo . 5Mt^iti- h 0 'yM.^-^i^mmmi^x- 
mm-tm^^mubt:. ±ii<Dim.m^mizm-^\>^x^ 

X\ 0.15 mmti- h y AjStilffl^**^>{i:?'j'1^3- 
x*i3miLh5fflJilT«-l . 4M-^Lf^i/;P;«f>tcy 

i^K«>o-' 1 mm^Lx\^6 u ym^tm ( p o- 1 m^) 

0. 5MJSfb^hU'>A?§mif^'-5!?^^(i:^"VP:J-X 
>0^2fflm±8fflmTa - 1 , 4m-^Lt:^'}l-:^yi,z U y 

mmi}- 2 fflijLhss-^ LT V u ym^m ( p o - 2 h 
[0106] cico y yffi-fLlScT) y yKScoi/^k^— 

COjS-^^fjiSiJOi^^i. ^f^^j (Staerke, 2 2^, 338— 
343K. 1970^) <OljmTe{S.cr>{S.mi,Z$>^ti^t^ti^m 

tj^c^'vwn-x- 6 - y ymi:mmim^^x^Lfz. 
^>i'a~x-6-vymi±miz^^xh<o. ^tTt* 

^^7Prj-X- 6 - y >ffixb Ku^'^'-^— t:'-C-Jg»L 
fc» io^fjiSTPO- i[ii^'-i3j:VTO-21i-5i-tr^j-W 

LJtM*. po- iiii^'-c'ti. mi 5%c^vymm:^^6 



[0 107] i<mm3)mmmmji\°Amm. 5m 

1 c50 6mMJ!S-ft;-^b y '^Ai^ j:t;f2mMtSTti:^;l'i^'^A 

^■^mmz:mm^ 1 0 o°ci-cfflatc?a^±#$-ttT 

mt;^c^. «-rS7— fe" (^^^S'S^-- If) ^3 5 
Uffffl § -lirT . 5 0 ^C-C- 3 0 ^^rslfSS L/t , 

')ymAm^nm^x. m^. wmm-h:Lhx. 

')ym\m^Wz. 

[0108] ( mmm 4)10 %-ft:ii^r^^ ( Wi^ y 

-^44 % ; B Wt^M ) 5 0 0ml 1 15mm 

^Wmm ( 5 y *?r$g ; ^y ^ >'7;J<;!;-te -y hftffl ) 
LMiSL/L-a. a-T5 9-Hf tr") 25 

0 0Uj3j:t/;77krjrS7— -Ir' ( i^Vl/^'ifW i^N L4 . 

2 : ^Ml^) 1 0 OU^^DLS 0T;-C1 SOr^K 

iixS:-r<'t:i<^aiL. 3mixrJ'y-;H:?^Ja~r-g> 
>! ^: j: o bfc^Al^^^a^D^i-MT-EiR t fz . ^ 

T , 1 0 0 g <r>\mm:mx tT l , 

^wMk. ^mkth i h X y >'i§^tii^ , 
[0109] (IIStM5 ) 5 g^o^tia^ (?5^y 
#*4%) S: 1 0 Om 1 (7)1 NJSK?§?Stc?MIL, 1 0 

N/KBt-ft^ h y '>Aj§MT-4itttc P H ^iSB \^fzmm^ 
1^ t , Jiri® L!tf*SEfe^is-r I. i t T- y ymAm^ 

[0110] (IIMM6 ) y vK^tH^JX^^Pv-^A. 
WiZ^-yXi^imLfz. l t7)y ylg-fts 1 o%l! 

?gl 0 0/^ 1 (C, 10 0mMti-fl:;4f/P>">At§?Sl 0 0 

ui 1 ^gsjn 2 0 mM h y y.'&mmwm. ( p h 7 . 

4) S:ffll,^-r¥SrftL/ty/kria (•fe:7rT-'-y^'XG- 

1 0 ; 7r;l^-7i^Tlt». ^ 1 . 2X1 0 cm;^r5A) 
(3«tfc. ^i^JSm. y>'^{tMt;i?;P^'>Atr)b-^' 
*«-gcL. f5imc?§ai L^c^T-, ^^yygg'fl:*!^:^;!^ 

>">AfcC0^t-^llSr^KL7t. 1 0 0 mMig^t;:^ 

)V'y^h.m\^\ 0 0.W 1 iH^i^^AtcffitT^c, ^fihff:> 

^•A^i^-^Mz-'j\ ■>T t Hatc^ 5 t , y >^M{1:« 
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[0111] zzx\ milt. i^xr(^)3^crxm-mzj: 
m^m 1 0 0/* 1 (o^i^mm (mmm^ u ymtmm^ 

T-fiJS ; M'^nTm-t ) : 1 0%jSSU yMimi 0 0 

M 1 ti^lzmttz^CD 1 0 OmMJg'ftX?;Pi^'^A 1 0 
X-mt) ; *3 it^' 1 0 OinMlg^b;^;L >">A 1 0 0 // 1 

[ 0 1 1 2 ] ii2{±. iiir<^3mm(7)mmizj::By>i-ip 
mmui^'<^~y^^-t ■■ mmm i o i o % u ymitm i 

0 0 /X 1 co^cdwm (Miami y ymitmm&x-mm 
m^ax-m-t) i Q%ms.')ymimiootJ. 1 

tC^LytS^CO 10 0 mMt^-ftim— ^ 1 0 0 1 <7)?§?S 

iz V ym-imm^iTik l. ^lx ^c^mmizmm Ltzm 

[0 1 1 33 us arco3mm<^mmizx^y>yir 
mmia^^^^—y^^'t mmm i « i o % u ym^tm i 
oomi co^f^comm mtam^ v ymimm&x-'m^ 

mmxm-r) i oxvym-imi ooui tmzm 

Lfzi^-i^CO 10 0 mMig-ft-7^":T-i^'^A 1 0 0 A« 1 

m-t) « «W(3?fftifftP5, :^mmmzv ym^mm&i 

[0 1 14] iti.^>j:o, vym-imt^m^t^mm 
izmLfzm^. ^mmit v ymimt m i^mmmrnxw 
ta-t^ z b m^i-o fz , ^mi^ t v ym^mt * mmizm 

ti,±mi^Mzm^j:-,x\^-^fz. fa!oT, ^mmimz^*). 

[0115] (mmmi ) 5 m l l O mMg^KSff?t 

(pH5. 5) ^izmmLfzixmmwm^iz. cgt 

a s e ( 3>-f-tf ^ ^ ; ^IffS^P) 2 0 U}5j:U'-f V 
T S 5 fe' ( ^fcM^il^'ft^lSHFfM ) 3 0 U ^ ^3n L . 

4 0°CT-1 4B§PBlKJj;§ii:f^f*, }#l»V&45T-5^TBlfm 
LTRjE^ff±t^c» ^crxi^mirM't^^mLxmi^tifz 

±mt,zioommmmmmmt:m\sLx. pH4. 5tc 
isisf*, mmmmx^m^tLfzm^ ^y^mmm i^h 

y^°-/^BCW2 5 0 1 ) ^^AjCffiL/::. iix^lsJSff 
MT+^Hc^^^LTtlattS&l^iL, 0. 5Mt^ft-:)-h 



[0 116] {mkm8) mmm2(DPo-im^i:m 

y ym.imco'^y-'^i^wtcnmmwii^mLfz. 9 

Imgi:. H}fiM2tOPO-lIIi:i)-lmgi:SrS-^L, 

7 0 %<7)^^-c 5 0 'cx—^mu^ Lfz. z. (r>mcr> 

pH{i;8tiiSL/io 0, 2, 4, 8, 12, 16. 2 

0, }ij:x/3 0BSiz^yy°uy^'lfz. ^'fi-^-xts 
X v^Vkrj -X - 6 - u s , mmiz LxmmL 
fz. ^yyu y-^^f*. nMt: i m i iomgTKt::*^^ 

M'iL-'-^mLxtkmim^Lfzm. ^-<y-vKmco 

mn^bLX420nmX(7)m^^imi^l-fz. ^co^ 
^^m4l,z^Lfz. 
[ 0 1 1 7 ] El4{i:. 4 2 0 nm-CiO*feJg ^flJ^-T-g. 
■1 biz J: 6. aTc7Mc^)^y^'^^Mb(Dj<-^ 'y-V'Kfb 
^OteM^^f- ; lllffiM2t?)PO- IM^"- (4 2 0 nm<7) 
(R3KST'MS : ia4iOT'*-r ) ; - 6 - U >- 

ffi (la^'OT-^^) ; ^';)^a~x m^P^xm-t) ; i5 
XX/ay}-o—>l'bLXi0^y^'^^W<^^ (H^^Bf^ 

■t) . m$MzKmmm. ^i.xmmi,z4 2 0nmx^m. 

[0118] ^'/krj-x- 6 - y ymim^-^fzm^it. 
RmitMmizm^. 4BgsT--t°-^tcaL, ij^^tcit 
M LT L * d fii^mmc^m^it-mzmT ttz. 
tcjt^^T . p o - 1 mj^^mi-^fzM-^nm^tHzm^. 

[0 119] ^Z::. :^-t y-l^^mc^mff^bLXTSi 
ym<n»>^T N B s a ( S:fE:^^jft^SB:ftn°nX^i!!:S 

620-62m. 1982^) ^ffl 
v^-CiUSLst. i^JS*^ia5tc^r, 

[0 120] Il5{i, T5ya£7)iiiJ,-^TNBSSSrffl 

-Y ^- FR^EcoaffJKSr^-f- : HJtM 2 ^0 P O - 1 B^i" 

( T 5 y^<?)«^-^T N B s-ffi-c-aij^ ; m^ox^ 

•T) ; ^!l-a~x- 6 - y yK ( iatt>OT-*-f- ) : ^Vt- 

n-x (llcf5AT-*t-) : *jj;?7'3>-bo-;l't LTCO 

[oi2i]ii5tcir.Tt. MAb mmcoi^^iim^ 

fifz. 

[0 12 2] {mmm9) ^^I^Z. :^:i<TJl^7'S.ybP 
O- 1 ^-KRjCGiCOV-i-r. PO- icom&i 

^^xmrnvfi. ^mzmtif. ^r^^r/UT'syimg 

tMtTPO-lSr4, 2, 1, 0. 5. 0. 25. 
0. 1 25. 0. 0625. 0. 03 1 25. Omg^ 

^ti^'tLmmm8cr>:fTmx7 Bmu^Lfz, «#f*. 

)i-y^j>.mmm^imiELfz. zc^r^M^meiz^ 
L . mmizKmmzmMLtz po-i m^m 'o . i^com 

M.mb^^. liircomh^tzmmxhh) ^^Ltz. <i 
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0{44B#ffflf^«7)P O- 1 <5:)}§tt;>ir;l^>'T>A*S:S^L/Co 
fzfit. HGTtiOm gtOP O- l^JniOmg <7)fit{i 

m^'s^mx'^Lfz (ia4iA{4TNBs%&s^-r) . r 

^'M<7)i3-^*{i±#LTV»^<7);{)^ El7cOSDS-fl:M 
53cl!l^**^^> j; < f , S D S -m^?*:|!j(i:Laeinl i A, 

(Nature. 227^, 3831~3839S. 1970^) ^O^rffiT-'H 

O-CS^-g. : yi. Omg ; ^-^2. 0. 06 2 5 
ms ; U—y3, 0. 125mg;^— ^4. 0. 25 
mg ; l^— 0. 5mg ; ]y~y6^ Img ; Ix— 
>-7. 2mg ; j;t>'P'— >- 8 , 4mg» m6tiXX/@ 
7*^A.:t#'rypy5y lmgC:r^Lr. PO- 1 ^ Im 
gRJCE$-li:l)tf^):^>fl:tS6mT-* 0 , JS-^PO- 1 it 

[0 12 3] (siM^jio) io%<^mmmicovym 

^tW2 5m 1 OU/m 1 tOCGTa s e {ay^ 

ti. ^com^. mm.m2copo-im-^i}^i^po-2i,z 

mz&wcom^ (ar. p o - 2 mm^ t v ^ 3 ) ^^"^it 

-g. i t *^¥'J -> „ ; CO P O - 2 ^B^'-ti: , 
*^A>f#>tMfi^J2 top O - 2 H» J: » 

[0124] ^]!rfeM2tOPO-2{i. ^'VP-rj-xc?) 6f4 

SIMMl OtCiott-SCGTas etiSPO- 10 

t , PO-lCDo ioM-^mt- 4 4 
fcJi: 5 U ( m-^mSCO ij y 

mmttz. fzfzL. mtziz^ttz^c^mm (p 
0-2 izmzimizmiii^iti>mi^i' u-^vy^y^- 

ir%«t^{tiL-ci.^&, -etLT-i^, m-^m-f^n omm^x- 
cr>^mmi)mtii-sn. mmm 2 x-'^tz po-2t im^ 

6 WAX^h tZh ifmt ^Kfz. 

[0125] immm 1 1 ) d u vi^sco^s^ t 

;';!Vy-:hySrJeanesA)<50:Srj£ (Arch. Biochem. Biophy 

s.. 92^. 343H-350H, 1961^fi) XM^Lfz. 5 g(7) 

'iymit-^y-ry v^-^^)ym^^A%) ^ntz. 
[0126] mmm 1 2 > '^htitz u ymim<^^>v 
i^^^ b c^it^mmmzx^ A^w^^j^-^mim^i^z-:) 



[0127] :irfi">'yj^-^mm)mi. aj*A>o^ra^ 

liZX^MULfz ( Biosci. Biotech. Biochem. . 56^. 90 
~93H, 1992:^) „ 

[0128] fS#tcmx{f . emMT'J-iti' h U ^Ati 
i.U'8 0 mMm^l:;^ U "^A^^tf 2 0 mM U y^mMWi. 

(PH7. 4) 500^1 t icS^^MS^^tt^®* 1 0 
Ou 1 J^tCl OmMlg'fl:;J?;Pi">AJ§ 

?S4 0 0At 1 ^mfratt. 3 0°C-C0. 5, 1. 2. t5 
j:y:'4 B^PaliiMf*, ®'C^ii-ffi (10. OOOrpm. 1 

^m) Lx±jmc^^)Viy^j^m^^M^WL^-!>^mmx' 
m^Lfz. 

[0129] Mmmmb Lxmmm i ^zx-^xn^titz 
ymitm^m\'^fzi,cr)^m8iz . mmm2i,zj:'}X^% 
h fifzm^m. 3 ~ 5 60 y)V:tj yiz y ymmi)^ i fflte-^ l 

TV^I.yyit'fbW. fcJ:t/S-^Jg2-'8<50:?^;t-;<5r>'ty 

ymm:b^2ma±.^^Lxui> y y^^bW^ffli^^^c^^o 
* H 9 . «}S^J4 v-^Tff y yMfbW^fflV ^ 

fzhOimi OlZ. 7!7^f-f y^XJ^^T-f K (CPPII 

A^fflv^fctc^SrHl itc. i^'jl-a—x- I , 6-Z.'J 
yM. yiva—x-e-^jym. yj^v—x-i, 6 
-ziyyat, *3J:t/:7 5t7b-x-6-y>'^&fflv>;^ 

[0130] 118X14. mmm i ^zav-^xmi^fifz i % 
y ym^m ( H+^-cis-t ) ^ j: t^- 5 % y ym^tm ( a 

tt'OT-H-f-) ^m^'ttl 0 0/^ 1 t . emMT'Jiti- 

ymmmm (phi. 4) soo/iit sr^^tii-^ 

t. <kl,zmt:^fV'i^'yj^lOmMmmt:40 0u 1 

JdLT. 30°CtCT0. 5, 1. 2. iixif4mmm^ 
Lfzm, M'L-'^m (10, OOOrpm, 1 ^P^) LX 

±m.mm /p- Aiijg* iS3t*«f a-caijs ttz » 

[0131] ia9Ti4. mmm2(cio\^xm(^ixrzy'ii- 

a -X 3 jiiy. Ji 5 liOT « - 1 , 4 L Tt: ^Jl-)^ y 

iz y yMK^i 1 HM-^ LTi^-i. y yffi-fbn ( m^p^x-m 
•t) i3i:x/y'}pa-xi)^2ma±8maTa - 1 , 4m 

■^LfzyiV:/}y\,zv yWMti'^2\mi}M-^LXv^h V y 
mitm ( m^ox-m-t ) 5 xcommzmmLtz t <7) 

SrlOOAtli:, 6mMTi^'(\:i-hV^M.i5J:W80Ta 

MM-itA y A ^ #tf 2 0 mM y ymsmM ( p h 7 . 

4 ) 5 0 0 1 t &^^('?ft^ t . mz 1 0 mMiS-fL:<r 
;l^i^'>A?§?a4 0 0// 1 ^^JPfC. SO-'Ct-CO. 

5 . 1 . 2 . *3 j:t;f4 m^wmk. m^t-^m (10,0 
0 0 r p m , 1 •5]Tb1 ) Lx±mmco:^)Ui^'^j>.m&^m. 

Tmyt-^WATM^Lfz. 

[ 0 1 3 2 ] 01 oxn. mmm4i,zii\<^xnhtLfzo 
ym^m^ 5 xc^mmzmmttzhc^ 1 0 0 ;u 1 i; . e 
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t^20mMVymmmW. (pn? . 4) SOO/xltS: 

3t^fc?I-^L, mz 1 OinM^-fb;^r;t/i^'>A?§M4 0 0 
Xil^SsJnLT. 3 0°CtCT0. 5, 1. 2. *3j;U;"4 

Btraisais, ^'C^^^gi (10. o o o r p m. iji-m) 

[ 0 1 3 3 ] m 1 -cii, Tn-^ymi- mj ( 
nTm-T) . ^i^i-y m^^-zmt) . cppiii 

(PH7. 4) 500// 1 i:Sr?E*tM-^t. mzlO 

mMMit^Jlzy^Mmm 0 0// 1 ^IJSMLT. 3 0°C 

t:TO. 5. K 2. t3j:y;'4B#PBifiafa:. a^il^^^fit 

(1 0, 000 rpm. l-^M) L?±M?Sm;l^v"^ 

[0 1 34] HI 2T1i. y'y^'h-X-l , 6-Z.U 
(HtfAT-^-T) . i^;V-a-x-6-Vym (1141 

•t) . ^/kn-x-i, m'¥9X'm-t) 

^tL^'tLi:5%m&izmmLtzhcoi O O/; K ^sit/ 

2 0 mM y ymmmm (pht. 4) 500//1 ^ 

tCiTb-^t. J^t^l OmMii^l:;7;?;U>">A?§?S4 0 0/^ 1 
imMLX. 30°CtCT0. 5, 1. 2. i5j;ts'4B#P^ 
mWik. M't-'^^ (10, OOOrpm, 1 j^m) LX 

±mmcr»(!;i'>'-^j^mmim^y&^mmx'm&Lti. 
[0135] .rtL^>c:o$s*. u viS^kfiJi:. 

ij^)'i&xzii\-^xh^)ymti)vi^-^j^'tt£'^xii}Vi^'^j^ 

tsi-^fz, §<^tc. :L<mmt. yvK-fcwi^^^a^co 

i^j4tcioV^TifflMt/;UyK-fl:«itc*3V^T, mzmxx 

[0136] mtm\ 13) ^ A, 

•OV'>Tc?)ISii^tf'?;t. M^f¥?i?SrO. 1%. 0. 0 7 
5%, 0. 05%. 0. 02 5%. 0. 01%. 0. 0 
0 5%c7)#?AKtii|fit/::tc^Sr 1 0 0 1 . iii.Xfb 
mMTi/'fb-^NU'^A,. 8 0 mMJS-ft,7^ ij '^ASr-^ti'2 

0 mM y (pH7. 4) 500/xli: ^ 
tCit^-^t. J^tCl 0mMiSjt;i?;Pi^'^Av§M4 0 0//. 1 
Sr^PLT. 3 0°CiCT2B#Pa1jiaf*. ^^L^^il ( 1 
0, OOOrpm. 1^^) tT±jSM<50;^r/W>">Aii 

m^w-.^mt%WAxm&hfz. wmiW^h\^x, -mm 

f^J 2 J; -sTft ^>i-L7"cS-^JK 2 — 8 cOiJ'Vk;^ 'J ym. 

K5{)^2m:Jl±*s^LT^^i. u >^®-ft:«Sfflv^j^ctt^*ll 

1 3tc. jlS6«^J4tci3V^Tff f>nfc'JyB?-fb«^fflV^3t 



ttO&lll4(C. 7^-tr"-f (CPPII 

I ; mmmd m^uxm-) t.fz\±ri\,^ym^ 
hy^A {m^oxm.-t) srfflv^Tti^c^Sriii 5tcs^-r 

(T^l^^VK-^b'J-^A. ij^Ay-if-Xit-^T^Y (C 

ppiii CBJi^sms] ) „ wm<t^ft^i\ffmmz':> 

V^T. 1 0^S^:^|.>lf«SC&S'5Tl^S„ IflUcj^tt* 

[0137] (HM^J 1 4 ) ±iEiCj[l;cT. 
-1, 6-ZlU>-ffi. 6--Dy 
6 - U >'Kt:fctt-l.;i';l'j/'>Ac7)nr?§ 

KSrftofCo MeSt^SSr-eix-fill OmM. 7. 5m 
M. 5mM. 2. 5mM. ImM. 0. 5mM<7)#ig^ 

\,zw&Lfz\,o:>\ 0 0// 1 . ^Dj;V6mMri^■-^t;:^^|J 

"^A . 8 0 mMtMt.^ U AS-^tf 2 0 mM U ^SSW 
ffi(pH7. 4) 500/^1 ^^^\iZWL-^\^ . mz 1 0 
mMig^[:;>5r;k>"^A^?KSr4 0 0/* 1 ^J^DtT. 3 0 
'CtCT 2B§PHlSgaa. jS't^^^ll ( 1 0, 0 0 0 r p m. 
133-PbI) LT±SffitfO^;P^^AiiJS&M^iS3te^Wa 

x-m^Ltz^^^mi 6tc^t-. 

[0 1 38] HI 6-C-{i. 1 — :^-l , 

ym m^uxm-) . ^-^kn-x-e-y (H4j 

AT-at") . ^^Vkn-x-1. 6--U>-K (HffOr 
) ^iX-fflS: 10. 7. 5. 5. 2. 5. 1. 0. 

3mU<r)^mS.\<ZWm.Lfz%,<^l 00u\ b . 6mMT 
-JiYrf- h U AiJ J:t/'8 0 mMS-ft;>^ U -^A I: -^1^2 0 
mM U ymmmm (pH7. 4) SOO/xl^: 
?M-^t. i^tCl OmMiS'ft;;<?;L'i^^A^M4 0 0// 1 ^ 
?^JdLT. 3 0°CtCT0. 5. 1. 2. 4B$|SJgaa. 
aC^iJ-St (1 0, 0 0 0 r p m. 1^^) tTiSffi^^ 

^xmoiS^t-^V^T. 1 0S:fitt-§M^^«-5TV^ 

ifWtc?§tt;^?;Pv-'^A^^^-t, 
[0 139] ^Sfii^ijl 3t5j;Vl 4t:j; D, ^%m<^^J 

ymimcr>:^)Vi^'^j^^mmmi. t^A y^xit.^ 
[0140] mmm 1 5 ) *jFt^j8c7) y ym^tm^)^ 

Ltz. ^colSSSrHl 7. 18. is J; VI 9tc^LJt. 

[0 1 4 1 ] HI ix'it. mAi>z^htzmm2</ypo 

- 1 W-^cn ^y^^i?mkiO?(-1 y- V^^mm'njcri 1 %cr> 

m&izmmLfzi>c^)i oomi 6mMr=j^ti-hv 
i^A. 8 0mm&\:AV^J>.t:^ts2 0mmoymMm 

?S(pH7. 4) 50 0/i 1 S:^^^tC?I^L. 1 0 
mMJM-ft* A^§?t4 0 O/t 1 ^^JuLT. 3 0°C 

tcTo. 5 (H4iAT-a-r) . 1 mf^nxm-t) . *s 
XV 4 m'pmxm.-t) mm^m. m'\>5^m ( i o , 
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[0 142] HI ll4tC^LJt:?'"/I'3— X-6 

hy^A. 8 0mM;^-ft;^?y'>ASr-S-tf2 0mMy yffi 

mmm (ph?. a) 5ooh\ "k^mm^v. j^t; 
o'ctcTo. 5 (ntfA-c'^-T) . 1 m^wz-m 

( 1 0. 0 0 0 r pm. 1 i^Pal) LTiil^S*?);^? 

[0 14 3] HI 9f{i;, mAl,z^Lfz^}V3~xcr)^ 

fzhC^>10 0jJ.l . iiXXfbm.MT=Jit'f-h^)'^M.. 8 
0 inMJg-fl:* iJ A Sr-i-tf 2 0 m M ij V SSffi»?S ( P H 
7 . 4 ) 5 0 0 ;u 1 &5E^l:?I-^L, mz 1 0 mMig'ft; 
7:?/P>">A?§?S4 0 0// 1 Sr?^3DLr. 3 O'^CtCT 0 . 
5 (HtfAT-^-T) . 1 m^UXm-t) , *3j;t^"4 

(ii4i#T-«^) BtPaigMm. m'\j-9rm. (10. 000 
^'^mmxm&Lfz. 

[0144] mmm 2 p o - 1 h^j^-o y >'S?'ft,«i{i, 
yn^ m.\,zwmm^-th i t xm\^mmYsmm%t:> 

fifz, ^'Vl^a-x - 6 - U ym<^y9yf^9V.t col^^* 

mim^t^zii >j ymmco'^-^ Lrzmm^m^-^i> z t ^-^^^ 
mxh^^tism-^t:. 

[0145] (mmm 1 6 ) 1 oxcommm icovym 
im2 5 JUL uz^ 6 0 mMcDmrnwrnmizmmLfz 1 0 

U/m 1 SOCGTa s e 5^ 1 ^^PL. 3 7T:-C15 

BSPaMiSS-iirTttem. mmm 2 ;o P o - i H5>>*^^> P o 

- 2 mmm^^f^-t ^zt -^tz. z. commm 9 u 
yM^tm<^)^fi^>"yM^^m'itfmim£ ttz . 
^H2ot^t/c„ flitticKfiSB^r^. mmizmm^^fw^ 

-^A^Sr^t", El2 0T-ii. IJJ[Tc=OCGTa s e*ffll-> 
fV^.?. : Bacillus. Thermophi 1 iciJft (M^DX^ 
~t) ; Bacillus Circulans^Jft {Mfp^XM~t) ; Baci 
llus Megaterium^jR (HtfOT'*-?") ; rpffiiOBacillu 



s Macerans (H^^A-f^-f ) ; Alkaline CGTase (T. Ko 
metani^)^ Biosci. Biotech. Biochem. ^ 58^^ 517—52 
OM. m4if) im^rnxm^-t) ; jsit^^i- ^^-;^ 
t LT 6 o mMmmmmm ( m^^xm-t) . ^ lt , 

u ymitmi i %commzmmLfz hcoiooui t. 

0 mMU y^m}& (pH7. 4) 5 0 0 p. \ t 
&^^Hc?Ff^L. }XI^Z 1 0mMm^t;f;>l'>-^J:.mi&4 0 

ojui^mmtx. 3o°acTo. 5. i, 2. iojrt/ 

4B#Paigat*. jfi'L^^JJ-iSi (10, OOOrpm. 1^ 

m) Lx±mmmf\->-^j^mmim^m^-5i-mmxm 

^Ltz. 

[0 146] rc7)PO-2«a^t:J;-?Ti>;^;t'i-'>A 

cD-^mmmii±.HLfz. itDPO-2«jH-«-«, j^^ 

j^cr>^m'itmm^±^ ttz t m^^h^ . 
[0 147] (mmmii) mmmi iio^yy~^t^ 

y ymim<^^^i''^^j^mmm^i^ttzmmi 
tz. *<7)iss^ii2 Hc^Lfc, ffitttcKifEB#PBi, mm 

^i«t:|flSLf^4><7)l OO/x 1 i:. bmUr=Jit-f-h^J 

A j; 8 0 m M tg'f y A ^ 2 0 m M y y ^ 
fffi«?g (pH7. 4) 500xtlt Sr^^^tM^L. <^ 
tCl OmMiS'ft;;*;l-'i^'>A^M4 OOul ^^JDLT, 
3 0^CtCT0. 5. 1. 2. 4ff#raKMf*- 
(10, OOOrpm. 1 -^f^ ) tT±?i^Sc7)7:/;l-i^'> 

Aiijg^M^iS7tij-f/f&T«t/c» ^mmmizii d , 

[0148] ( mmm 18)0. 5. 1. 5, 10 mM 

(r)^^WM.\YMmm 2 0 0 uc*i- 1 . 1 %nmmm 1 

<^')ym\M\ 0 0// 1 SrmBPLTM-^t:^f*(c, 5 0 

0/^ lX:^y-;l^SrJ3sjDtTiJjS:-t-S>^fci^<7)*i!lSram 

5 0 0xt 1 x^y-7W^§^>t'gsjDLTiai«tJtlRL 
[0149] tJt. mY^fJlVly^I^ (114'O-C^-r) t. 

fz\m\m--m. {mvmx^-f) 'km\k\^fzk.%ff)')y 
mm<rmMm:m2 2fc^L/i. ««itc^^JSiSis 
ii^tttc^fe^^^L-cioyyK^b^iiifR*^^-^-, 

[0150] 

[^1] 
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[0 15 2] {mmmi9) mco^i^-htii/z-:>\,^xi,i 

jf|±^> (Biosci. Biotech. Biochem. . 57^. 1376-1377 

1993^) (^^Jjmvmkl fz, HP*), 1 0 OmM(5Dtg 

Mitm^mmmfpTo, o. 0125. 0. 025, 
0. 12 5. 0. 2 5. 0. 5. i%cr,uym^mim. 

Mumx-P Hi 7 izmm t. izm^^ic^mt i m i 
mm^z^jymimm^. mm^z^%(^mimmzn^^ 

[ 0 1 5 3 ] 02 3T1S. 1 0 OmMiSftIg— i^2 3 p. 

1 tc'j ymitm^mmmm^xo . o . o i . 25. 

0. 025. 0. 1 2 5. 0. 2 5. 0. 5. l%tt£: 
i -3 {zmia L . 2 0 0 m MMK7J<*-?- f U '^J>^mWLX' 
P H 7 t^liSf* 1 m t L/£ « 2 4 B^H 

(HttJOT-^-t) . A&^m (m^%xmt) . 3 7°c 

mxi^isbfz. 

[0 1 54] 112 4-Cli;, 1 0 0mM^0i^{t,|g~ffe2 5 

He u >-s-fl:li2r**§vS?S4'ro . 0 . 0125. 

0. 025. 0. 1 25. 0. 25. 0. 5. IXf^j: 

7^X 0 \,zm\^ L . 2 0 0 m M <r)mmy\mi~ v v ^yj^mm 
T-p H 7 izmmm i m i mm t ttz . ^<^mm.i: 2 4 b# 
m m^nxm-t) . 4 8^Ph1 m^mxm-t) . 37 
x:xmmk. m't^-i^^Lx^mmcrimm&trm^WL^-^ 

mmxMibfZo 

[0155] ^mmm^zi 0 . <j ym^mit. mo. 1 
xc^mrnxm^ ^ y^m^iY^-thm^a^hh a t 

(IIJfii^J2 0 ) ^.mcr>WMXhh 5 ^~9yxmhzi.h 
m^'^'^^.^mULfz. m^^fz^^~9y:^m'<i. s. 

mutans 6715ttSrfflV'»/i„ M^^Brain Heart Infusion 

(DiFcoaM) T\ 2 4b#Pb1. 3 7'cxtmmm.m. n 

f*. 1 OOmMiOyy^Mff^ffi (pH7. 0) 10ml 

tc^jSL;^ (Siijgo. 2g/nii ) . :i<7)mm\. 5 

m 1 t 2 0 mm<7:>UMmmm 1 . 5 m 1 t Sr^H-^ t , 3 
7 'CT-t?K L T . -^B#rar t (CjgjgO P H ^}|IJS L 

/t, ffli^^itict^iiMi;. mmmi<D^)ymim 

^oxmt) xhh. ^(r)m^im2 3\,z^.Lfz. 
[0156] ^mmm^zi: o . y 



[0157] {mm\2 1 ) y ymimifi. **oish 

^*='S:5itS.LfCo ffll^fcGTas e{i. Streptococcus 
mutans 6715|*i*c7)#S^ffl<'^Jt<, 1 BOuMf^X 
h^VT- 1 0 ( y'r/l/'^S^TW) ^200//ltl0 
OUcOGTa s e 1 0 0/x 1 ii^it^-^t/if^. 5 0 0m 

M y ymmmm (phs. 5)&200;uii:500ju 

1 ) . 1 5B#Ph1. 3 7-CT-S:jEfI}S'i:^:5)-SiT-i*:i^?rm 
^S7j<-C-?MSr 2 - 3 5 0 0 1 <7)^S 

TKtc^LT, mm«.iy :^j~mi!^x'm'mLtz. 
ummmmii.. MfiWioyyBg-ftit^fflv^ RjsE?tM 
so»«ST-io. 5. 1. i5Xu^o%i.zmmLfz. - 

:^r. rjyho-;l^i;LT5%>'^-:7n-Xv§ffi2rfflVi> 

[0158] 
[113] 



V >Kftli 10 MP 
5 ND 
1 ND 



[0159] ^■mmmzx ki . y ymima. 

[0160] ( mmm 2 2 > ■^^i^zmmm-it Ltz4 
m^m^ymm^A'azmfth t . i^ygitMr/jiiM^ 

mwLm m^uxm-) ^AxmaLtz, ^c^mm^A 

'CXmfLXWmmhZ 6 6 0 nm-C^oejgJg^fJJ^gL. 
#3 6 0 (v;l'hb5-f:t-;^6 0%J^Jl±) (HttJAT 

xm-t) im^-^fz. ^«?^a^ia2 6t^LfCo 

KJib^ra. MM^lzBrnS. (600 nmT'CD©3feJK) 2:^ 
[0161] *IIMMtci 19 . y :7 i.'^ y 

^^ti¥Pm^i>mm^-mnx^ tz , 
[0162] ( mmm 2 3 ) y yi§-fLiii73M»tffl*<^ 
± 3 tciis^fc . mmm 1 0 1 % y >'K^b«?g« 3 0 m 

1 imtiiOXm-t) izMLX . 0. lNfLS^l:bT^(c 

0. Amicom-^xmrhxnn . pucomnmmm 
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[0163] ^IIM^Jtci K> , hn-zPTliO . 4 

mti: m±-t ^zb ^ fz , 

t0164] {mmm2 4) y-yh^m^-^fz:^)l'=^'yj^ 
cr>liimmmi>tik<^i: O iZ^-ofz. 45I^(7)Sprague-Dawl 

tCT, ^za2 3. 1±1. 0°C, SS5 5±7%, 12 



(g/100g diet) 





^1 


m2 


m3 


ISP* 


20.0 


20.0 


20.0 


Corn starch 


66.9 


63.4 


63.4 


Corn oil 


5.0 


5.0 


5.0 


Cellulose powder 


0.5 


0.5 


0.5 


Vitamin mix. 


0.8 


0.8 


0.8 


Choline chloride 


0.2 


0.2 


0.2 


Mineral mix." 


4.0 


4.0 


4.0 


CaCOg 


0.4 


0.4 


0.4 


CaHP04 


0.6 


0.6 


0.6 


KH2PO4 


1.6 


1.6 


1.6 








3.5 


MS"" 




3.5 





*ISP: ^mi<s.^ >/'^<7M 



Mineral mix.: Ca and P free 

"* po: mmm i v >mim 
MS: mmm 4 u >m<t'm 

^^jl^Ca; 0.35 % , Pi ; 0.7 % 



A I N - 7 emmmmT^mm^Ltzm. ^mc^m 
M*mt^z^i,xdi>z3m (#6E) ti^ftTtTo ^m(o 

u ym^m:km. mmnma y h u~)\.mizjfifx 5 m 
rsm^Lfz. ■Ammm±aT(^m4i,z^-t. -etim^o 
mwit. Ati^i^^yj^o. 35%, yvo. 7o%^#tp 

9 y.> t ® ( 2 0 % ) ^^y) i M t L fznmmn 
iz^ mmn. mmmAi'^uym-itmi. ntDi-iy-^i^ 

[0165] 
[|ft4] 



[ 0 1 6 6 ] 5 >y 1 mw,z-m.. wmm^ 



[0167] SI2 BtcSol-^T. flJVi^^d^aimm^ 

Si m^tzmmmt. m^^y^tzm'mimm.mimii.L 

3tf*. -SMSrM^CLTlNSgg-C-coffitilit^gSrJE^ia 

[0 168] 
[^3] 
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[ 0 1 6 9 ] 112 9(;*5V^T. SKLfcXfSilg^sM; 

X 1 0 0 



[0170] 



t 0 1 7 1 ] :^mmmt<Zi O . ;^;Pi-'^A(7)P^JK*{±y 

[0172] {mmm2 a ) u yK{b«ico?mb'i4is:,«5 

{i, ¥Lij^oa«?mi:tti7)^^fF«a= 37 

®4-^. 259-262H, 1990^) {Z^-oX'fi ->tz . ffi 

\iZ^ ^®*Sr3sJn LT 10 0m g/m 1 (rmWm.h t 

fS^iS3?)lJl (SONIFIER cell disruptor : 1% dut 
ycycle 50. I^^XSHI) ^Of*, jt'C-^j-SI t/t±?*SrP 

*fS^: LJto ^<7)P*?«5 0 A* 1 hwmmiWm.'i o j« i 

i:*?M-^LT3 7°Cf 0, 5. 10, 3 0^, 1. 2. 

4. fcj;t^"2 2B#pBiMJML^c, mmm^x-'5%mm.h 

X^m^Mk^ iP'-JV-zi-X^^i^y—iim (A. Oahlqvl 
St, Anal. Biocheni. , 7^. 18-25K, 1964^) iZ^-y 

x^tfzi^')i=i~x^^M-i^ imm^miifz. mm 
mmt Lx. 0. 5 %mmm i c^y u ymim ( m^9x 
mt) . mmm2.(DPo-2m^ m^mxm-t) . ^ 

[0173] -^Wmzi. 0 . ^^°^f•y'-x, v/t-h b 

[0174] (||M^J2 5 ) SUftM 1 Tf#^ U ^K'fbW 

^— i^H y (3— c^WDTE^S-^ 6:2^*:, 2 0°C 

co^i^i ( 1 2.mf^m%^A ^ )V) x\ mr^^^^mms 
0 om 1 iz^n^ii±if. mi^Bmkcom±imim& 
Lfz. ^mmmxmi-^fz?mw.(omi^^iSTcom5i>z^ 

[0 17 5] 
[«5] 



1^ 

3 0.2^ ij >K<bji + 1 .5 mM &^tij Jl AfS^ 



[0176] MMiS. 6.13 amzmML. ^cot 

^{z^7Kmm^mL^^i>cr,t,zm'om^fz. m^^ar(^ 
^eiiZTjk-t. 

[0177] 

me] 



No. 








lia*S(ml) 


3S^I ■ 


... 6 m 


1 3B» 


1 


3 


1 


1 


24S 


2 


5 


3 


2 


235 


3 


B 


5 


S 


280 



[0178] u yffi-ft:lit5 it^'^yui^'^A^oifc^TT- 
mM,^nfz. m3ii,z6afmwK)^c^y-\mi^^. « 

i,M^=5r i> CO J: ft t ^^^^ t> coo 2 ^T^^ L 

[0179] ( mmm 2 e ) hism 1 v ymitm 

mi. 2o°c<7)^i*i ( 1 2^rsBm^-< ^fi-) x\ 
07K?§iig3 Om 1 immLfzmmim^^fziy-^~u± 
izm^ . 9 amizmmm±t-t^mm^im 0 ^ 1 1 

[0 180] 



T 3<~- ^ 

6 ismM«<bAju-:/'^ix->-/\i'<hr^-y^:;t+i ^ij^afbteisa 
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[0181] imLfzti'\^hii.i^mii. WMmUMM 

[0 182] 
[^8] 



No. 


^iSftS (cm) 


(g) 


1 


5,72 


0.13 


2 


5.87 


0-17 


3 


7.93 


0.17 


4 


8,18 


o.ie 


6 


7.11 


0.16 


6 


soa 


0.21 



[0 183] ±iaa8t^§nS i ys-f 

[0184] {mmm2 1 ) m.^ti:m9.\z-^\^x{Ypm 

y. h^\Ai. m^^'j^m-z-h^a-y^wf^xv 
uyiz-^\,^x. V ymitwm<Dm»mx'h^imm^^'^ 
yYV"/9 {zmzM^\%^ WsM^)^. sio— siih. i9 
77^) <Ti-y5mx^)ym\f^mMz. ^mv±. momi 

(SOOOrpm. 2 0:5]^ XW.^k^k. jfffTISW^^ 

1 \(^-i5mxiiivy^d^^m\Wi^i^m.\^fz. mfm 
•th'^m'&j])\^y^^<n^^^\^fz. 

[0 185] 
[«9] 

anisic :i3(t$ 2 ii#f^@lO 





£1.4 




100.0 




80.9 




5fl.2 




29.2., 




53J 




24.1 




49.3 




27.7 




90.7 



[0186] ^mm(7)mmizii)^j]^y^M,^mm}m- 

tmu^ti-fz. 

[0 187] 



!t%^7«e6^MW*iJ;yHEf4tCjS^§„ UBS, fflft. Sfcfi: 

J; Vv^-;t- Ato J; d ^rT;!^;* 'J ±W,:A« , is J; U^m 
^ i: tfOiSJR{f£3l^»^ -I. . y ym<m 

^^9tmc^vj ymimii. mmimx-h*j. 
:^u^)-xhh. m-ox. ^cr,^} ym.im\it.tz. ^< 

^iiXv^mmimhmwx-% h . v ym^mit 
tfz. ^mzMLx^^^j:mmmxv^m^mjt^i\tt 
xhnmxhi. 

[HI] mmm i xm^titz v ymimmmiiJ:vMit 
„ 

[02] mmm i T-f# ^.ti^^ u ymimmmiiiit/mit 
m-mMmcr)yf\^pm§iii^ -^^-y ^^rct^ yyxh 

m3\mm\x^^t^ivtt^}ywmmmiix^mt 
'^^^^y^j^wmn'fiivw'^m^&f^^-y^^-t^'yy 

xhh. 

[04 ] 4 2 0 nmT<7)«feJK<7)iBlJ^t J; 0 , SUftM2 

-ci#^.nf^ u ym^tm^-^tsm^ corner)^ y^-<i^mbco 

:^A'7-VKWMVs&^^i-i^''yyXhh. 
[US] T^yKOS^i'-^TNB SffiSrfflV^Tiai^-r-l. 

i (3 J: ^9 , iiiifei9ij2 -cif y ymim^^tsm^ 

yyXht. 

[ H 6 ] %mm 9 ft-i> 7 - "i-n 
[B17] ||Sfii^J9cr);<-f 9-mjet:i^(t^^'>'^N°i?« 

[@8 ] Mtf^j 1 t^zi3\-^x%^fifz V ym-imcoAJvy 
^i^mmm^^^-tyyyxh h , 
[ H 9 ] m.mm 2 tc^s \ ^x% i^titzm^ns. 3—5 c^>9'}v 
^yizv ymmti- 1 lt v ^ ^ u ym^tma x x/m 

■^mfi 2 — 8 >tc y ysg*#' 2 ffliri±is-^ LT 

[H 1 0 ] mtm\A t,ziiK^x%(^ivrz u 

y-^j^WMim^^^-t^'yyxhh. 
[01 1] r;p^>ig-?-hy'>A. ^^^y. fcivc 

PPcr):^)Vy'^.K^mim}^t:^'t^yyXhh , 
[012] 7 5^b-x-i, 6--uyM, :?'";t.:?- 
— ;^-6-y>'K. isj;?^'^ 
)V^-x-i, 6-z.^}ym.cn>A)vy^M.«imi\:^^i 
^^^yyx'ht. 
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[016] yy"? V—X- \ , 6-~U>'S. ^-Vl-rj— 

[017] mm\ 2 -cff^tLst y ^K-fb^o^ 

[HI 8] ^')\^-a~x-b-^)ym<^-9y)~^^'m.h<rm 

'yj>^^mit^m^^-t:fy y X'h S o 

[112 0 ] mmm locou ym^iMcoA )v->^^j>,^m^\: 
m^^^-tyyyX'h^. 

[02 1 ] wmx KimmLrz^yy-x^mfmb-rh 



y ymim<n^)Vi^'^j>.^mim^^^-t^yyx'h 

[[12 2] HSfiM 1 <7) y >1Sft:lii7)Jg^t,;{f;t/i^'>A^ 

[023] SIMM 1 y y^-ftM^TjJS-ftig-i^cc J; -g-ife 
■ty'^mi\:M^^^-t^yyX'hh . 
[ H 2 4 ] msfiM 1 y ymim<^m\:m-mzx 
^ yty^mmm^^-t^'yyx'hh. 
[025] Mftfij 1 <7j y ^-K-ftiffi ^r-t-oa^ cnmcT) s ^ 

[026] HMM 1 ^ y yffie-fi:«^7)ji^tfO:^-fOTMS&* 

^^s-t^'=>yX'h^. 

[027] »«M 1 <^ y yK^btttoi^ff f^ffl ^s^-r ^7 

[02 8] 2ts:^BJ!c7)y y^^blltO^ V 

[02 9] ^W^<7)\) ymi\Mcr>y-/ h<50;^/;Pj^'>A#: 

[03 0] ^^Bgtoy >'Bgibli^^fi'fLttMM<^*SS^* 
[03 1 ] *%HH(7)y yK^k«iS:^^!^aL/c■e]07Eo^t« 



[01] 



[02] 




4 6 8 10 12 14 



6 3 10 



•I 



[03] 



[04] 



[07] 




5 7.5 10 12.5 15 

m\^m^ (<») 



10 20 
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[H5] 



[06] 



[08] 




10 20 30 



0.1 1 

PO-1 (mg) 



1 2 3 

a#n (mm) 



100 



[H9] 




1 2 3 



100 



[010] 



1 2 3 



[Ell 6] 




1.5 



[012] 



100 



[HI 1] 




12 3 4 

mr^ (mm) 



loo- 



se 



60 



40 



20 - 




-T 1 1 r- 

12 3 4 



[01 7] 




5 10 15 20 



25 



(23) 



0 4 



[013] [H14] [H15] 




login ('-> >mm7^m%] logj^^ ( ij viMtttiiitW) lo9io 



[018] 

[019] [020] 




smm (B) mm (mm 



[02 1 ] 

[022] [023] 

100 T 1 




MSe. (mM> 
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[024] [025] [H26] 




[113 1] 

[03 0] 



(25) 
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[«iEM^«i-^] mmm 
imiEMmns^] oose 

[0086] *^Bjfo y > is fciijs , ^yj-^^mh^^^ 

y»::Wj6^'^-^-r^^i:*^'^filT'fe-S (A. Kato^>. Ame 
rican ChemicalSociety. . 16*, 213-'229K« 1991 

^»l4co ^ y.' 1 ^ McD nr^-fb'S: i:"3&*ISS ^ ixT V S (A. 
Kato^>, J. Agric. Food Chem_ 39^. 1053^1056 
M» 1991^) » *i5, if'VPn-x-e- iJ>'S?2r^>-^N° 

^^tl^Zthtfz'n'ofz (T.Aoki^,. Biosci. Biotec 
h. Biochem. , 58^. 9-^. 1727--1728H, 1994^) , 

miEn^mm^} mmm 
msEM^-mm^i ooss 

[0088] *^Bjio V ym^tmiz^ >o . mm. mnt 

fzi,±:kMi(7:)mMi,z}5i,ii>A;liy'^i.com.U^i!imin 
■I. o tfzO ymYM-h^f})Vi^-^l'^^crM(^iTi\^i] 0 ±m 

UhLXlt. :^>V'y'^l^c7-)imz. ^-^'^^^-^I^ifmfi^ 

^c^mmt^±^ < . mmffni^zuK-^x t t m 
mizmm.r/'^if^-i^'yj^io^^^i^^com.u^^m 

im?t-t^ z t imwxfy h „ v ym^mttz 
ymimmmmi. s^t-^d, mm-imx-^^. 
t^-yi&:^t3 0-xh^. ^<nuymitmitfz. ^<c7) 



i5Ximmi¥mi.m^x'^ h . 

[^^«iE3] 

[«iES^«^--s] mmm 

[MiEM^lMBi&] 0 122 

[aiE:^ffi] 
[aiEi*i«] 

[0122] (IIM^J9 ) § ^>tC, :t4<r7P7-S P 
O-l fc<7);'i^5-FRf5icoV>T, PO-lOiiJKSr 

tC^LTPO- 1 2r4 , 2, 1, 0. 5, 0. 25. 
0. 125, 0. 06 2 5, 0. 03 1 25, OmgS: 

L , mmiz^mmizwM Ltzpo-im.^m'o . :^c^m 
wtc'srjgttx^/i^i^'^AcoHii-* ( m^x-i-m'&t:^)Vi^'^ 
j^mtm^. \^xr(^mi>^tzmmT$)h} &^t^, ^ 

^X\ 04', □{±lB§raf*<7), Ofi:2B#rHlf*:^0, ^Lt 
O 4 B#PBlf^(7) P O - 1 £7)v§tt;{7 ;PS^'^i>.^^^LfCo 
fzfzL. HbTliOmgtfOPO- l8sJPi0mg«7)ffl{i 

'^m\YM^ifmd-z. t.fz. Kmmw!j\,z'ofLx^y)-^ 

^%<ri^-TK,ikM\^X\~^h<ni!K ElTc^js D s 

»»¥*3&^ ^>j;<¥'J§» SDS - mMiJclfittLaemml i 
(Nature, 227^, 3831— 3839M, 1970^) fiO:fe^T'll 

ytco\,->T, ?3s3npo - laiimroa 

OTfc.^ : 1^— >'l , 0mg;k-y2, 0. 0625 
mg;l/— y3, 0. 1 2 5mg ; P— y4 , 0. 25 
mg;l/— ^5, 0. 5 m g : Ix — y 6 , lmg;l/— 
y?, 2m g ; i3j;t^V— yS, 4mg, H 6 i3 j; t/H 
7*>^>:t^^r;P7'5>-lmgt;*rLT, PO-l^lm 

gMJE^ -iti. <7)>e)%^t> ajme^T'* D , te-^p o - 1 at 
[^^aiE4 ] 

m-mmm^^ 0139 

[aiE::^ffi] 
[ffilEW^] 

[0 139] mmm 12, 1 3i3j:t^l4tJ:D, ^Sl 
[^^«iE5] 

[MiEM^IfgiS] 0 14 5 



(26) 
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[0 14 5] mmmie) io%<^mmmi<^uym 

^m2 5m Hz. 6 0mM<7)mmmm-mzmmLfz i o 

U/m 1 c7)CGTa s e 5x< 1 ^raSJnL. ST^CTIS 

BtreiRjESiirJtisa. mtm 2 p o - 1 a^*^^ p o 

i^^M^m^^-f^ ll2 0-C-{i. JilTOCGTa s e S'ffl 
((•^'T^''*^ : Bacillus. Thermophil ic^5|^ Offnt'^ 
f ) ; Bacillus Circulans^jR (EI4'^T"^^) ; Baci 
llus MegateriumiSft ( HtfOT'^-t" ) ; TfJlgcOBacillu 
s Macerans (H4'At'^'f') ; Alkaline CGTase (T. Ko 
metani^5, Biosci. Biotech. Biochem. , 58^, 517—52 
OH. 1994:^) m'^mTm.'t) ; ±^J;t/■3y^lp-;^ 
t LT60mMg^^«JiS m^mTm^) , ^lt. 

V ym^m^ i %cr)mmizmmLfzhcr> i o o ;« i . 

6 mMTiZ-fb-^ N U j;t/8 0 mMJ^-ft,;i? U -^ASr 
-&tf2 OmMU>'ltMWS (pH7. 4 ) 500ju 1 b 

Q/JLl^mmLX. 3 0°CtCT0. 5. 1, 2, fcit/ 

4Btraiiaa. do, o o o r p m, i 

miEMMmm^] mmm 
mjEMmms^] 0 153 

[«iE[*lS] 

[ 0 1 5 3 ] 02 3T(i, 1 0 OmMJfi-fLB— ife2 5xi 
Ucy >-Kft,«l**#l?§i«4'T-0. 0. 0 12 5. 0. 
025. 0. 1 2 5. 0. 2 5. 0. 5. l%t^hX 

d i,zm\i L . 2 0 0m Msm7km-r h v ^M.mmT p h 

7 izmmm i m i mmt tfz . ^comm^ 2 4 b#PbT ( a 

fpOX-m-t) . 4 8^P^ dattJ^-C^-T) . 3 7'C'Cm 

miEnmns^: 0 1 64 

[0164] (SI]StM24) 

X 0 t^f -3 . 4 jif^COSprague-Dawl 

tCT. ^ia2 3. 1 + 1. or. m^5 5 ±7%. 12 
ra^A I N-7 6!»MM5pft-i^^iMWL?^^f^. 



Pai^wLfc. Afiifiis.«±iiiTo*4tc^-r. ^nm^o 

(20%) ^j^w-c^M^LAc 
fjaVl^-^J^^. 3 5%. yyO. 7 0%Sr-^tf»«M^ 
(c, HJfi^Jl. IIJtfiJ40Uyffi^tll$r. S^yV'ix'^A 
fiiittcLT 1 Ofgi^Jpt/^ (M*«cO-Mft») 

[¥;^«iE8] 

[SiM^JlSiS] 0 184 

[ffliE:^ra] 

[WiEF*!^] 

[0184] ( 2 7 ) a-^ ■^j:mm\iz^^\^x\Ym'^ 

\,z <J ym-lt^m^fz. y)Va~7-.^fz\i9')i'^~xm\- 

y. t>h\-^\t. mk^')^mxhha-i^9'o'f^x.v 
yYy-;9 (— H— gR^fi. 5io~5im. 19 

77^) OS-&ry>'K<l:2rlie^/;» RJCft. *t74 0ml 
(SOOOrpm. 7.^%) m^f^. jftfT-J^W^^ 

1 i(D-yimxi]iv'^^ j^^m\Ym^^^mx.fz. 'mm 

^•t. ^(^)mz\t. mm.i'mtm^<nm!&fj}Vi^-^Mzn 
-th'^m'<&.f])Vi^-^j^<m^^^\^fz. 

m-m^^^\ mm 
m~&M^^\ 02 3 
[MiE^r^] 

[«iEl^®] 
[023] 

s 



il 




0.01 



(27) 
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(51) Int. ci. 6 fisfjia-^ /T^»fM#-^ Fi tmm^mm 

C12P 19/14 Z 7432 -4 B 

19/18 7432 -4 B 

19/20 7432 -4 B 

19/22 7432 -4 B 



